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JWST In a Nutshell

A BIG, COLD Telesoope
i 6.5m and 40K
i Diffraction limited ~2rm
I 131 nm Wavefront error
A Big Budget
A 4 Instruments
A Stable L2 orbit
A Major components
delivered
A Some assembly re dlred
A Launch by 20187
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4 Maln Science themes

4 First Light and Reionization:

: - Conduct deep surveys and followp spectroscopy
: for z~%15

The Assembly of Galaxies:

Measure shapes and colors of galaxies, identify
young star forming clusters

The Birth of Stars & Planets:

Identify and characterize protostellar objects
probe low and high mass ends of IMF

Follow chemistry through different phases of star
formation

Planetary Systems and the Origins of Lifi
Image andcharacterize young gas giants




Module B

Deep, wide field broadband-imaging
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Transit Followup

Microlensing
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Planet Imagine
WI t h J WS HWHM = 0.40" HWHM = 0.64" HWHM = 0.82" HWHM, = 0.58" HWHM, =0.27"
(6MD@2.1pum) (BAUD@3.35um) (BAD@43um) (4AD@46um) (40D @ 2.1 um)

ACoronagraphs in 3 instruments
I NIRCAM Lyot coronagraph for2nm
with both wedge and circular occulters.
I MIRI has 3 -specific 4Quadrant phase
masks plus classical Lyot coronagraph
I NIRIS&onredundant mask (NRM) for
high spatial resolution images

AGroundspace competition
I 8-10 m groundbased telescopes wWxAO

win atl <2mm and/or for IWA<500 mas
I JWST sensitivity advantagel >3nmm

B/07



NIRCAMImaging

A Multiple Lyot
coronagraphs tuned fo
JWST/NIRCAM filters
placed to study hot
Jupiter atmospheres
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Direct Imaging of HR8799

A Highlystable PSF (few nm drift over few hows)h roll

subtractionenables imaging of bright planets w/o coronagraph
I SNR>50 on (5dyr, 5Mjup) at 35 mm in 1800 sec
I SNR>®%n (50Myr, 0.5Mjup) at5 mm

A Better PSF, higher throughput but lower contrast

A Simulation properties in F405N narrdvand filter
i 1000<0.181subarrayS E LJ2 & dzNJB dinct4yotbanglesC h + 0
I Known planetsb,c,d,e (all 5Mjup, 50Myr COND models)
i Plant 4 more planets &.5", 1.5", 2.5", and ® p &Mjup,/HEMyr)

Direct image after PSF subtract Direct image Coronagraph image
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Coronagraph Status

A Coronagraphic masks fabricated by
and installed into NIRCam at LM

A Analysis suggests negligible impact
higher WFE segments when placed
under struts hidden by Lyot mask
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Figure 5. Azimuthal average profiles for F460M (long wavelength wedge) computed within
sectors £30° from the vertical axis.




MIRI 4Qudrant
Phase Masks

MIRI photometry for HR8799b — 900 K
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Theoretical Spectra of EGP
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NIRISS: Apertulaterferometriclmaging (AMI)
A Nonredundantmaskprovidedes

veryhighresolution(0.51 /D) at
moderatecontrast (104) and
limited outer workingangle.

A Medium-band filter setoptimized
for exoplanetSED; good
diagnostic offeffand Log g.

A ComplementsNIRCan& MIRI.

Non Redundant Mask

ResIn~0.9 /D, .. (70 mas) out to
OWA+ /D, (400 mas) at 4.6m




